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Purpose

v'Provide an overview of the new Bridge
Hydraulics Handbook (BHHB).

v'Discuss major findings from Quality
Assurance Reviews (QARs)
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Ch. 1 - Introduction

v'Intended as reference for designers

v'Guidelines for hydraulic analysis and design

v'Available online:
http://www.dot.state.fl.us/rddesign/dr/Manua
Isandhandbooks.shtm

2012
“WPesign Training
EXDO



http://www.dot.state.fl.us/rddesign/dr/Manualsandhandbooks.shtm
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Ch. 2 - Project Approach and
Miscellaneous Considerations

v'Hydraulic Conditions
v'Identify flow type

v'Floodplain Requirements
v'FEMA

v'Other Agency //}ﬂﬂwhﬁ

v'Design Frequencies
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Ch. 2 - Project Approach and
Miscellaneous Considerations Cont.

v'Clearances

v'Bridge Length Justification

v'Berms and Spill Through Abutment Bridges
v'Design Considerations for Dual Bridges
v'Design Considerations for Bridge Widenings

v'Structural Pier Protection Systems
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Ch. 3 — Riverine Analysis

Riverine analysis applies to inland streams
and rivers.

v'Data

v'Hydro
v'"Mode
v'Mode

v'Simulations

ogy
Selection

Setup
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Ch. 3 — Riverine Analysis Cont.

B

e ST T TR SR A M
: .
& ;ﬁhtﬁi‘,j;,,:_-f:.‘..'ﬁ‘ 2

————

R (ma h:‘

2012

“WPesign Training
EXPO




Ch. 4 —Tidal Analysis

Analysis on a tidal or tidally influenced bridge
should be performed by a qualified coastal
engineer and include the following:

v'Data Requirements v'Model Setup
v'Hydrology v'Simulations
v'"Model Selection v'Wave Forces

-
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Ch. 5 — Manmade Controlled Canals

e Typical Characteristics:

v'Have downstream control structure

v'Do not flood out of bank

v'Low design velocity

v’ Abutments will not encroach into cross section of
the canal

* Allows for an abbreviated BHR
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Ch. 5 — Manmade Controlled Canals

Cont.
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Ch. 6 — Bridge Scour

Bridge Scour:
v'"Most common cause of bridge failure

v'"Major factor contributing to total construction and
maintenance costs of bridges

v'Hydraulic Engineering Circulars (HEC) 18 and 20

2012
“WPesign Training
EXpo



Ch. 6 — Bridge Scour Cont.

Scour estimates should include:

v'Scour Components
v'Scour Considerations for Ship Impact

v'Florida /Clay Scour

v'Scour Countermeasures
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Ch. 6 — Bridge Scour Cont.

# Clutch and Torque
Measurement

Rock Sample
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Ch. 7 — Deck Drainage

Preferential order to drain the deck of a
bridge:

1. Convey deck runoff to bridge end

2. Free discharging scuppers or inlets

3. Bridge inlet and pipe system
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Ch. 7 — Deck Drainage Cont.

EXDO
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Ch. 8 — BHR Format and
Documentation

FDOT Drainage Manual (Section 4.11.2) provides
the minimum documentation that must be
included into a BHR for:

v'Bridge and bridge culvert widening
v'Bridge culverts

v'Category 1 and 2 bridges
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Ch. 8 — BHR Format and
Documentation Cont.

Four co

mponents of Chapter 8:

v'BHR Preparation
v'BHR Process

v Common Review Comments

v Bric

ge Hydraulic Recommendation Sheet

(BH

RS)
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Ch. 8 — BHR Format and
Documentation Cont.

BHR General Outline:

1.

© N O Uk WD

Executive Summary
Introduction
FEMA/Regulatory Requirements

Hydrology .
Hydraulics

I
Scour JJ,”
Deck Drainage 'y
Appendices
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Ch. 8 — BHR Format and
Documentation Cont.

Bridge Hydraulics Report Process

The Hydraulics Engineer reviews
environmental documents for
commitments related to the bridge

The Hydraulics Engineer:
(1)Begins data collection
(2) Field reviews the project site to
define survey needs (with input from
structures)

The Hydraulics Engineer prepares
request for survey and, if not availablg

from PD&E, request for geotechnical

Survey request to
location surveyor
(directly or through|

Hydraulics Engineer starts hydraulic
calcsto establish the minimum
hydraulic structure to avoid high

Q

velocities and/or adverse upstream
effects and to establish the minimum
low member elevation for drift
clearance

I

Coordination among hydraulics,
structures, environmental, project
manager to develop the most
appropriate structure based on
hydraulic, environmental, structural,
and geotechnical criteria

'

v

Survey data to
Hydraulics
Engineer

If necessary, revise

Complete deck

information for scour calculations PM)
Hydraulics Engineer continues data
collection and starts BHR preparation|
with hydrology calculations, conceptual 4
deckdrainage, etc. Surveys
performed:
*Cross Section
*Tidal
*Others, as
*Coordinate with Structures & Geotec requested

re: structure types, spans, substructure,
known constraints
*Start environmental coordination
(bridge length, deckdrainage)
*Discuss MOT constraints with
Construction

I
®

hydraulics based on
structure size and type
selected in last step

drainage computation
and coordinate with
design and structures

* BHRS prepared
*Hydraulics Engineer completes BHR|
and furnishes needed information to
Structures

* Structures prepares BDR
* BHR, BDR, geotech info are reviewe
for compatibility

Finalize scour calculations

Geotechnical
Information

calculated dictate &
structure different

Does scour

han assumed?

Structures Plans Preparation

Final checkto be sure final bridge
plansand BHR are still in agreemen

2012

“WPesign Training




Ch. 8 — BHR Format and
Documentation Cont.

Common BHR Review Comments:
v'Bridge Location
v'Bridge Number
v'Relevant Datums
v'"Modeling Procedures
v'Scour Calculation Procedures
v’ Abutment Protection
v'Deck Drainage Discussion
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Ch. 8 — BHR Format and
Documentation Cont.

Common BHRS Review Comments

Plan View Profile View
Stationing and Scale e Stationing and Scale
Existing Topography e Existing Surveyed XS
Label Water Body * Proposed Roadway Profile
Flow Arrows * Proposed Bridge
Bridge Begin/End Station ¢ Abutment Locations
Abutment Limits * Design Flood Elevation
Right-of-Way Lines e NHW/MHW
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Ch. 8 — BHR Format and
Documentation Cont.
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Ch. 8 — BHR Format and
Documentation Cont.

Summary of BHR:
v'Clear and concise language
v'Graphics from public viewpoint
v'Consistent report format
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2010-2012 QAR

QAR: Quality Assurance Reviews
Legislative mandate
Plan varies by year(s)

Current review:

— In-House Category | BHRs
— Consultant Category | BHRs
— Category Il BHRs

— District QA/QC plan
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Findings

Documentation!

— What design frequency?
 ADT?
e Evacuation Route?

— Why varying from DM criteria?

fow level nature of the bndﬂe The existing and proposed bridges are constrained by
intersections at both ends of the bridge and therefore it was not possible to raise the profile
further to provide the required vertical clearance. The deck of the bridge has a crowned typical

— Executive summary requirements
e DM 4.11 list

2012

PPesign Training
c )(/D/’




Findings

* Sheppard’s Pier Scour Eq.
— Total scour > 5ft

— It’s ok to have Oft scour

* Deck drainage calculations
— 10yr check for shoulder gutter on fill slope
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Findings

* Evidence of field review
— Photographs of findings

 Channel condition
e Abutments

— NOT Bridge Inspection Report

— NOT review of documents
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Findings

e Category 2 Structures Submittals
— Required review by CO
— BHR included in BDR submittal
* Required by
— DM 4.11.3 Document Processing = PPM
— PPM Vol. 1 Chapter 26
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What is Category 27?

steel box girders,

curved steel plate girders,

span lengths equal to or greater than 170 feet,
cast-in-place concrete box girder bridges,

concrete segmental bridges,

continuous post-tensioned concrete bridges with or without pretensioning,
steel truss bridges,

cable stayed bridges,

movable bridges,

depressed roadways,

tunnels,

Nonredundant foundations,

substructures containing post-tensioned components,
Straddle piers,

integral caps,

bridges designed for vessel collision,

or any design concepts, components, details or construction techniques with a

history of less than five (5) years of use in Florida. 012
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Category 2 Processing

* The Structures Design Office has total project
development and review responsibility for
projects involving Category 2 Structures.

* 26.10 BHRS: Category 2 - State Structures
Design Engineer concurrence required
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Contact Information

Amy Tootle, P.E.
(850) 414-4364
Amy.Tootle@dot.state.fl.us

Jennifer Green, P.E.
(850) 414-4355
Jennifer.Green@dot.state.fl.us
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